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DETAILED ACTION 

Status of the Claims / Priority 

1. Claims 1-8 are pending in the current application. This application is a 35 U.S.C. § 371 
National Stage Filing of International Application No. PCT/JP2004/10965, filed July 30, 2004, 
which claims priority under 35 U.S.C. § 1 19(a) to JP 2003-282696, filed July 30, 2003. 
A first action on the merits of claims 1-8 is contained within. 

Claim Objections 

Claim 6 is objected to because of the following informalities: ammonium acetate is not 
an ammonium carbonate. The examiner interprets the term carbonate to mean carboxylate in 
order to remain accurate and consistent with preceding claim language. Appropriate correction 
is required. 

Claim Rejections - 35 U.S.C § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in 
this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1, 5 and 6 are rejected under 35 U.S.C. § 102(a) as being anticipated by WO 
03/064399. 

The instant application recites a process for preparation of 6,7-bis(2-methoxy- 
ethoxy)quinazoline-4-one, which comprises causing a reaction of ethyl 2-amino-4,5-bis(2- 
methoxyethoxy)benzoate with a formic acid compound in the presence of an ammonium 
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carboxylate [claim 1], wherein the formic acid compound is an ortho formic ester [claim 5] and 
the ammonium carboxylate is ammonium acetate [claim 6]. 

WO 03/064399, in the English translation provided by the examiner, teaches the 
preparation of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one by causing a reaction of ethyl 2- 
amino-4,5-bis(2-methoxyethoxy)benzoate with methyl orthoformate in the presence of 
ammonium acetate [example 119; p. 36]. 

The foreign priority papers do not obviate this rejection because a translation of said 
papers has not been made of record in accordance with 37 CFR 1 .55. See MPEP § 201 . 15. 

Claim Rejections - 35 U.S.C. § 103 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 103(a) which 
forms the basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. § 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. § 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. § 103(c) 
and potential 35 U.S.C. § 102(e), (f) or (g) prior art under 35 U.S.C. § 103(a). 

Claims 2-4, 7 and 8 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Katsuyuki, et al. in JP 2002-293773, in view of Bakalova et al. and Smith, Organic Chemistry, 
1 st Edition. 

The instant application recites the following: 

Claim 2 - a process for the preparation of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, 
which comprises the steps in order of: 1) Step 1 - a reaction of ethyl 4,5-bis(2-methoxyethoxy)- 
2-nitrobenzoate with hydrogen in the presence of a metallic catalyst to prepare ethyl 2-amino- 
4,5-bis(2-methoxycthoxy)benzoate; and 2) Step 2 - a reaction of ethyl 2-amino-4,5-bis(2- 
methoxyethoxy)benzoate with a formic acid compound in the presence of an ammonium 
carboxylate to prepare 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one; 

Claim 3 - a process for the preparation of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, 
which comprises the steps in order of: 1) Step 1 - a reaction of ethyl 3,4-bis(2- 
methoxyethoxy)benzoate with nitric acid in the presence of sulfuric acid to prepare ethyl 4,5- 
bis(2-methoxyethoxy)-2-nitrobenzoate; 2) Step 2 - a reaction of ethyl 4,5-bis(2-methoxyethoxy)- 
2-nitrobenzoate with hydrogen in the presence of a metallic catalyst to prepare ethyl 2-amino- 
4,5-bis(2-methoxyethoxy)benzoate; and 3) Step 3 - a reaction of ethyl 2-amino-4,5-bis(2- 
methoxyethoxy)benzoate with a formic acid compound in the presence of an ammonium 
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carboxylate to prepare 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one; and 

Claim 4 - a process for the preparation of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, 
which comprises the steps in order of: 1) Step 1 - a reaction of ethyl 3,4-dihydroxybenzoate with 
2-chloroethyl methyl ether in an organic solvent in the presence of a base to prepare ethyl 3,4- 
bis(2-methoxyethoxy)benzoate; 2) Step 2 - a reaction of ethyl 3,4-bis(2-methoxyethoxy)benzoate 
with nitric acid in the presence of sulfuric acid to prepare ethyl 4,5-bis(2-methoxyethoxy)-2- 
nitrobenzoate; 3) Step 3 - a reaction of ethyl 4,5-bis(2-methoxyethoxy)-2-nitrobenzoate with 
hydrogen in the presence of a metallic catalyst to prepare ethyl 2-amino-4,5-bis(2- 
methoxyethoxy)benzoate; and 4) Step 4 - a reaction of ethyl 2-amino-4,5-bis(2- 
methoxyethoxy)benzoate with a formic acid compound in the presence of an ammonium 
carboxylate to prepare 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one; 

Furthermore, the instant application recites a process, according to Step 1 of claim 3 or 
Step 2 of claim 4 above, wherein: a) the temperature range is 45-75 °C [claim 7] and b) 1-2.9 % 
w/w Pt/C is used as the metallic catalyst [claim 8]. 

Katsuyuki (JP 2002-293773), in the English translation provided by the examiner, 
teaches a process for the preparation of 4-hydroxy-6,7-bis(2-methoxy-ethoxy)quinazoline, a 
prototropic IH tautomer of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one [concept of 
tautomerism in Smith, p. 817; structure in Bakalova, Scheme 2, p.230], which involves the 
following four steps in sequence [](19, p. 5]: 1) Step 1 - a reaction of ethyl 3,4- 
dihydroxybenzoate with 2-methoxyethyl methanesulfonate, tetrabutylammonium iodide catalyst, 
and potassium carbonate base in acetone solvent to prepare ethyl 3,4-bis(2- 
methoxyethoxy)benzoate [^[7-10, p. 5]; 2) Step 2 - a reaction of ethyl 3,4-bis(2- 
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methoxyethoxy)benzoate with nitric acid in the presence of sulfuric acid in acetic acid solvent to 
prepare ethyl 4,5-bis(2-methoxyethoxy)-2-nitrobenzoate [Tfll-12, p. 5]; 3) Step 3 - a reaction of 
ethyl 4,5-bis(2-methoxyethoxy)-2-nitrobenzoate with hydrogen in the presence of a platinum 
catalyst in methanol solvent to prepare ethyl 2-amino-4,5-bis(2-methoxyethoxy)benzoate [Tfl3- 
15, p. 6]; and 4) Step 4 - a reaction of ethyl 2-amino-4,5-bis(2-methoxyethoxy)benzoate with 
ammonium formate in dimethyl formamide solvent to prepare 6,7-bis(2-methoxy- 
ethoxy)quinazoline-4-one [1(16-19, p. 6]. 

The four steps in sequence, indicated above, are the same four steps claimed in the instant 
application. More importantly, these steps, when considered in part, entirely comprise all 
procedural limitations set forth and recited in claims 3 and 4 of the instant application. The only 
differences between the applicant's recited processes and those of the reference are experimental 
parameters. For example, in Step 1 of claim 4 in the instant application, 2-chloroethyl methyl 
ether and dimethyl formamide are used as the alkylating agent and solvent, respectively, whereas 
2-methoxyethyl methanesulfonate and acetone assume these roles in the reference [^24-25, pp. 7- 
8]. Similarly, in Step 2 of claim 4, which is synonymous with both Step 1 of claim 2 and Step 2 
of claim 3, 45-75 °C is employed as the temperature range for nitration, whereas the reference 
employs a range of 15-40 °C [1(30-33, p. 8]. Next, in Step 3 of claim 4, which is synonymous 
with both Step 2 of claim 2 and Step 3 of claim 3, 1-2.9 % w/w Pt/C is utilized as the metallic 
catalyst, whereas the reference uses 3-10 % w/w Pt/C as the metallic catalyst []f38, p. 9]; Finally, 
in Step 4 of claim 4, methyl orthoformate is used as the formic acid compound, whereas 
ammonium formate serves in this capacity in the reference [1(43-44, pp. 10]. 

The adjustment of experimental parameters or reaction conditions (e.g. determining result 
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effective amounts of the reagents beneficially taught by the cited references, especially proximal 
to or within the broad ranges instantly claimed, such as % w/w used), as well as adjustment of 
reaction temperature, reaction time, solvent employed and reagent choice, is merely deemed a 
matter of judicious selection and routine optimization, which is well within the purview of the 
skilled artisan. (In re Mostovych, Weber, Mitchell and Aulbach, 144 USPQ 38) Accordingly, 
these empirical modifications, undertaken towards process optimization, would have been well 
within the purview of the skilled artisan, rendering said claims obvious at the time this invention 
was made. 

Claims 1 and 5 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Mhaske, 
et al, in view of JP 2002-293773, Bakalova et al. and Smith, Organic Chemistry, 1 st Edition. 
The instant application recites the following: 

Claim 1 - a process for the preparation of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, 
which comprises causing a reaction of ethyl 2-amino-4,5-bis(2-methoxyethoxy)benzoate with a 
formic acid compound in the presence of an ammonium carboxylate; 

Claim 5 - the process according to one of the claims 1 to 4, wherein the formic acid 
compound is an orthoformic ester; 

Mhaske recites a process for the generic preparation of quinazoline-4-ones from 
anthranilic acids, wherein the following is taught: a) formic acid compounds or orthoformic 
esters are taught as alternatively usable when reacting with anthranilic acid; and b) the 
aforementioned reagents further react in the presence of an essential amine/ammonia base to 
yield a quinazoline-4-one [p. 9791; Scheme 4]. 

Katsuyuki (JP 2002-293773), as discussed earlier, teaches a process for the preparation of 
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a prototropic IH tautomer of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one [concept of 
tautomerism in Smith, p. 817; structure in Bakalova, Scheme 2, p.230], wherein ammonium 
formate serves as both the formic acid compound and the ammonium carboxylate (source of 
necessary amine or ammonia base) [1(16-19, p. 6]. 

The only differences between the applicant's process and that of the references above are 
as follows: a) the combination of both a formic acid compound and an ammonium carboxylate in 
Step 4, as recited in claim 1 of the instant application; and b) the choice of formic acid 
compound as recited in claim 5 of the instant application. 

Since Mhaske teaches that both orthoformic esters and formic acid compounds are 
alternatively usable in effecting the formation of quinazoline-4-ones via ring closure from 
anthranilic acids, and Katsayuki teaches both that - 1) anthranilic acid (derivatives) esters can be 
used in the ring closure, and 2) ammonium formate can serve as both a formic acid compound 
and an ammonium carboxylate (source of necessary amine or ammonia base) simultaneously in 
the preparation of 4-hydroxy-6,7-bis(2-methoxy-ethoxy)quinazoline, it would have been obvious 
to one having ordinary skill in the art at the time this invention was made, to combine an 
orthoester and a formic acid compound to effect the ring closure and formation of 6,7-bis(2- 
methoxy-ethoxy)quinazoline-4-one, especially where ammonium formate is not chosen as the 
formic acid compound and ammonium carboxylate (source of necessary amine or ammonia 
base). Thus, based on the essential role played by the formic acid compound and the ammonium 
carboxylate, including both in the ring closure would provide a reasonable expectation of 
success, rendering claim 1 obvious. 

Similarly, methyl orthoformate, CH(OCH03, an orthoformic ester, is recited as the 
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formic acid compound, whereas Mhaske teaches that orthoformic esters are alternatively usable 
as formic acid compounds in effecting the formation of quinazoline-4-ones via ring closure from 
anthranilic acids. Since Katsayuki teaches that anthranilic acids and their derivatives are 
alternatively usable in the synthesis of quinazoline-4-ones, it would have been obvious to one 
having ordinary skill in the art at the time this invention was made, to use an orthoformic ester as 
a formic acid compound in the formation of quinazoline-4-ones from anthranilic acid esters, with 
a reasonable expectation of success, rendering claim 5 obvious. 

Claims 1 and 6 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Mhaske, 
et al., in view of Katsuyuki, et al. in JP 2002-293773 and Yamamoto, et al. in US 4,096,144. 

The instant application recites, in claim 6, a process according to one of the claims 1 to 4, 
wherein the ammonium carboxylate is ammonium acetate. 

Mhaske, as discussed above, recites a process for the generic preparation of a 
quinazoline-4-one from an anthranilic acid, wherein an amine/ammonia base is one of the 
essential components to effect the ring closure [p. 9791; Scheme 4]. 

Katsuyuki, as discussed above, teaches a process for the preparation of a prototropic \H 
tautomer of 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, wherein ammonium formate is used as 
the ammonium carboxylate or essential ammonia source [1)16-19, p. 6]. 

Yamamoto (US 4,096,144) teaches a process for the preparation of quinazoline 
derivatives, wherein the ammonia necessary for the ring closure, may be added in the form of the 
ammonium carboxylate, ammonium acetate [p. 3, column 4, lines 42-47]. 

Since Mhaske teaches that ammonia or amine bases are essential to effect the ring closure 
in the formation of quinazoline-4-ones, Katsayuki teaches the use of an ammonium carboxylate, 
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ammonium formate, in the preparation of a tautomer of 6,7-bis(2-methoxy-ethoxy)quinazoline- 
4-one, and Yamamoto specifically discloses the ammonium carboxylate, ammonium acetate, as a 
source of ammonia to effect the ring closure in the formation of quinazoline derivatives, it would 
have been obvious to one having ordinary skill in the art at the time this invention was made, to 
employ ammonium acetate as an ammonium carboxylate or ammonia source in the preparation 
of the quinazoline derivative, 6,7-bis(2-methoxy-ethoxy)quinazoline-4-one, with a reasonable 
expectation of success, rendering claim 6 obvious. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DOUGLAS M. WILLIS whose telephone number is 571-270- 
5757. The examiner can normally be reached on Monday thru Friday from 8:00-5:00 EST. 

If attempts to reach the Examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Nolan, can be reached on 571-272-0847. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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